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 This study examined the relationship of children’s temperamental attention and activity 
(at 4-and-a-half years old) and proximal processes (parenting beliefs) and home environment in 
relation to children’s achievement outcomes.   Emphasis was placed on the moderating role of 
the home environment and parenting beliefs on the relationship between children’s temperament 
(activity and attention level) and their academic achievement.   The use of regression analyses 
specified that children’s activity and attention were associated with achievement in reading and 
mathematics at 4-and-a-half years and reading, mathematics, and phonics achievement in the 1st 
grade.  Analyses also depicted home environment and parenting as associated with the children’s 
reading and mathematics achievement at 4-and-a-half years and reading, mathematics, and 
phonics achievement in the 1st grade.   Conversely, home environment, and parenting beliefs did 
not significantly moderate the relationship between difficult temperament and achievement 
outcomes, such that the interaction between temperament and home environment and 
temperament and parenting beliefs did not significantly impact achievement outcomes at 4-and-
a-half years or in the 1st grade.   The findings presented signify the importance of understanding 
how the home environment and parenting beliefs work in concert with children’s temperament to 
promote or inhibit their academic achievement outcomes.
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Children’s early academic success is necessary for their long-term achievement outcomes 
and is linked to future successes in life, including employment and health (Easterlin, 2001; 
Subasi & Hayran, 2005).  These future successes depend on a variety of factors, including 
academic skills, socio-emotional competence, self-regulatory abilities, and attention (Blair, 
2002), and may be moderated by the home environment and parenting.  Previous research has 
indicated that the child’s academic achievement is relatively stable throughout childhood, but 
shows some fluctuations (Kowaleski-Jones & Duncan, 1998).  These fluctuations in achievement 
can vary, and are commonly associated with differences in child temperament, particularly 
difficult temperament traits that make parenting children more challenging (e.g., high activity 
and anger), home environment, parenting, sex, and socioeconomic status (SES).  Furthermore, 
research has supported the belief that children’s early academic success has implications for their 
future achievement trajectories, and thus research on toddler, head start, and preschool years is 
abundant (McCall, Eichorn, & Hogarty, 1977; McCall, 1983; Duncan et al., 2007; McClelland et 
al., 2007), in addition research showing academic success during the first 3 years of formal 
schooling (e.g., kindergarten to second grade) sets a positive trajectory for future achievement 
success (Alexander, Entwisle, Blyth, et.al., 1988; Alexander, Entwisle, & Dauber, 1993). 
Current research interest primarily has been with children between the ages of 4 and 6, as 
the expectation for the children to transition effective from daycare, or preschool environments 
into elementary school is potentially challenging.  The challenge is for the child to implement 
varying self-regulatory skills, which can be determined by the characteristics of the child 
(temperament), the strength of proximal relationships (parenting) and the home environment 
  
3 
(Alexander & Entwisle, 1988).   What we know less about are those children who are already in 
kindergarten and yet display difficult temperaments, and how those displays can be moderated 
by proximal influences.   Examining these specific biological and social influences on children’s 
academic outcomes is not novel, but a better understanding is necessary due to perceived 
classroom behavioral issues, child/teacher relationship issues, and lower achievement outcomes.  
Thus, the purpose of this study is to examine the moderating effects of the home environment 
and parenting on the relationship between children’s difficult temperament and their 
achievement outcomes.    
Theoretical framework 
 
1.1 Bioecological systems theory 
 
This study is grounded in Bronfenbrenner’s bioecological model of human development.   
According to this model, child development is shaped not just by biological processes, but also 
by constant interactions that occur between the child and environment (proximal processes; 
Bronfenbrenner & Morris, 2006).  Proximal processes occur bi-directionally, with influences 
from the child and the parent, and the child and their environment.   For proximal processes to be 
productively meaningful, they need to take place consistently, and over an extended period of 
time.  The defining properties of this model include: 1) Process, 2) Person, 3) Context, and 4) 
Time; this model is commonly referred to as PPCT. 
Process involves the direct, proximal aspects of interactions between child and important 
people in his or her environment, such as a primary caregiver.  Proximal processes include the 
interactions that occur between the individual and his or her environment, and are recognized as 
the primary mechanism in human development (Bronfenbrenner & Morris, 1998).   Typically, 
the most important proximal interactions are those involving the parents; it is this relationship 
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that has a significant association with the child’s achievement (Bradley, 1994), and constitutes 
what is arguably the strongest and longest-lasting relationship of early childhood, responsible for 
the foundation of the child’s early environment (Bernier et al., 2012).  Viewing the home 
environment as a place where the process takes place is important conceptually in understanding 
the bidirectional role of the home environment in the child’s development in providing warmth, 
safety, and access to learning materials, helping to foster the social, cognitive and behavioral 
development of the child.  This dynamic interaction between the child and the home environment 
can be understood as the child’s “primary engines of development” (Bronfenbrenner, 1992, 
pp.8).   Yet, understanding how the home environment can relate to the overall developmental 
pathways of the child is a monumental task.  This is due to the numerous variables used to assess 
the relationship between the home and various outcomes (Bradley, Corwyn, Burchinal et al., 
2001).    
Person properties are perhaps the most instrumental in future development due to their 
effects on the direction and the power of proximal processes (Bronfenbrenner & Morris, 2006).  
Three types of person characteristics are demand characteristics, resource characteristics and 
force characteristics (Bronfenbrenner & Morris, 1998).  Demand characteristics were previously 
referred to as personality (May, 1932), or “personal stimulus” characteristics (Bronfenbrenner & 
Morris, 1998).  These characteristics are those that can influence interactions with another person 
including, temperament, age, gender, skin color, and physical appearances (Bronfenbrenner & 
Morris, 1998; Tudge, et al., 2009) and are likely to encourage or discourage reactions from the 
social environment and in turn influence proximal processes.   
Resource characteristics include those factors that are not as recognizable, including 
mental and emotional resources such as past experiences, level of intelligence, and skill sets.  
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This concept also extends to social and material resources, which are defined as the person’s 
access to nourishment, appropriate housing, caring parents, and opportunities for education 
(Bronfenbrenner & Morris, 1998; Tudge et al., 2009). 
Finally, force characteristics are those that have to do with distinctions in temperament, 
motivation, persistence, and additional characteristics that can help shape the child’s future 
direction, particularly achievement outcomes and proximal relationships (Bronfenbrenner & 
Morris, 1998; Gallagher, 2002; Tudge et al., 2009).   Bronfenbrenner and Morris (1998) 
concluded that of all characteristics of the person that are likely to influence future development, 
and interfere with proximal processes by either enhancing or hindering their occurrence, the most 
powerful are the force characteristics.  For example, two children can be from the same 
environment and afforded the same resources but if the two differ in motivation and persistence 
one will succeed while the other may not reach full potential.  The degree to which temperament 
affects the child’s engagement in proximal processes can be positive or negative.   For example, 
for a child that is high in activity level, this particular force characteristic can draw negative 
reactions from the parents (Gallagher, 2002).  The child does in fact contribute to the adjustment 
process through these characteristics, either positively or negatively. 
The environment, or context, involves four interrelated systems.  The first, the 
microsystem, involves the characteristics of parents, relatives, close peers, and mentors who 
participate in the life of the person on a continuous basis, such as the individuals within the 
child’s home environment.  Within this system the bidirectional nature of development is 
displayed, as the adult’s behaviors affect the child, and the child’s behaviors affect the adult.  
These reciprocal exchanges have long-term impacts on development (Collins et al., 2000), and 
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extend to contexts outside of the child’s immediate surroundings, such as the formal learning 
environments, and the child’s community. 
 Additional contexts that may be considered outside of the child’s reach but contain the 
significant ability to affect the experiences and developmental pathways of the child (i.e., 
exosystem).  This can include the parent’s place of employment; for example, the workplaces of 
the parent(s) can indirectly support or hinder the child’s development through work schedules, 
pay, and workplace stress.  Finally, Bronfenbrenner coined the term “macrosystem” to be the 
context within which the individual develops that includes any group (i.e., “culture, subculture, 
or the social structure”) that has shared values and belief systems, “resources, hazards, lifestyles, 
opportunity structures, life course options and patterns of social interchange” (1993, p.  25).  
This macrosystem is characterized by the child’s gender, the society in which they are raised, 
religious experiences, political ideologies, SES (particularly education level of the parents, and 
income of the family), and their cultural experiences (race, ethnicity, and heritage).   The 
macrosystem is then that which influences the direction of the child’s understandings, thoughts, 
interpretations and experiences of the environment in which they live. 
 Time in this model points to the dynamic nature of the child’s environment across time 
and how effects on the child are not uniform.  Bronfenbrenner and Morris (1998) defined time as 
constituting micro-time (occurring during the course of an activity or interaction), meso-time 
(extent to which activities and interactions are consistent in the person’s environment), and 
macro-time (refers to the chronosystem or historical events, such as living in the digital age).   
Bronfenbrenner and Morris (1998) refer to time as the defining property of the bioecological 
theory, and that processes can vary according to specific events, and as the child matures. 
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Within the current model, these aspects of Bronfenbrenner’s theory suggests that force 
factors associated with difficult temperament will affect achievement within the formal learning 
environment (macrosystem interaction) while the interactions in the family and home 
environment (microsystem interactions) will moderate those macro interactions.  This is a result 
of the supportive proximal processes not only leading to higher levels of cognitive functioning, 
but serving to reduce and act as a buffer against some biological (temperament, gender) and 
environmental (SES) obstacles to achievement within the formal learning environment.    
1.2 Temperament as a Risk Factor  
 Child temperament is referred to as constitutionally-based individual differences in 
children’s reactivity and regulation (Rothbart & Derryberry, 1981).  As described by Rothbart 
and Derryberry (1981), the constitutional nature of temperament means that it is “the relatively 
enduring biological makeup of the individual, influenced over time by heredity, maturation, and 
experience” (p.  40).   Reactivity is defined as the individual’s intensity and duration of response 
toward a stimulus.  Regulation then would be the process that helps to moderate reactivity.  This 
includes the ability to shift attention, regulate thoughts and emotions, and inhibit inappropriate 
behavior (Rothbart & Derryberry, 1981).    
The biological nature of temperament makes it a force characteristic and the influences of 
temperament therein cover aspects of the PPCT model including person (heredity), and time 
(maturation and experience).  Dimensions of temperament that are shown to be particularly 
salient to the cognitive and academic development of children are attention, a regulatory 
dimension, and activity level, a reactive dimension (Kochanska, Murray, & Harlan, 2000; Sethi, 
Mischel, Aber, Shoda, & Rodriguez, 2000).   
 Attention refers to the child’s ability to transfer or shift focus from one activity or task to 
another, and to sustain attention as needed (Gartstein & Rothbart, 2003).  Evidence suggests that 
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attention abilities may be more predictive of children’s achievement than problem behaviors 
(Barriga et al., 2002; Hinshaw, 1992; Konold & Pianta, 2005; Ladd, Birch, & Buhs, 1999; 
Normandeau & Guay, 1998; Trzesniewski, Moffitt, Caspi, Taylor, & Maughan, 2006).   
Attention is critical particularly in the school environment as it is necessary for children’s ability 
to focus on important tasks even in the face of multiple, competing stimuli.    Attention can be 
likened to a partner in the cognitive processes, responsible for maintaining goals and helping to 
override activities incongruent with the achievement of long-term goals.   
Previous research has shown that children can be temperamentally susceptible to 
attention problems due to biological (genetic) factors (Martin, 1994; Stevenson 1992).   This 
possible susceptibility to low attention in particular hinders a child’s ability to successfully use 
working memory, follow instructions, carry out behaviors, complete relevant behavioral tasks, 
and solve problems (Rothbart & Posner, 2005; Rueda, Rothbart, McCandliss, Saccomanno, & 
Posner, 2005).  Additional research shows that the child’s ability to control attention, and 
participate in classroom activities is a consistent predictor of classroom performance, and high 
achievement on test scores during preschool and early elementary years (Alexander, Entwisle, & 
Dauber, 1993; Kos et al., 2006).  For example, Duncan and colleagues (2007) found that 
attention assessed at the child’s entry into school predicted of reading and mathematics skills in 
later grades.  Claessens and Dowsett (2014) found that children who are low in attentional 
focusing are more likely to have lower achievement, particularly during the early years of 
elementary school.  In this same study, children who displayed an increase in attention skills 
across the kindergarten year realized an increase in their achievement in both reading and 
mathematics.   McClelland and colleagues (2013) found that attention assessed at age 4 was a 
predictor of the college success of those same children.    
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 Activity level refers to a child’s desire to be physically active (running or jumping up and 
down) in response to environmental stimuli (Rothbart & Jones, 1998); thus, activity level is an 
aspect of reactive temperament.  Generally, highly active children run from place to place, skip 
and hop, talk fast, and move at a quicker pace than those low in activity (Buss, 1989).  Within 
the formal learning environment, highly active children exhibit frustration and restlessness when 
they have to conform to the confines of the classroom; in addition, active children can appear to 
be poorly regulated, and are prone to being more disruptive in the typical classroom environment 
(Rothbart & Jones, 1998).   In context, activity level can be positively or negatively 
demonstrated, with adverse and positive outcomes.   For example, a number of studies have 
focused on the benefits of physical activity on cognition, and specifies that physical activity can 
improve the child’s working memory (McMorris, Sproule, Turner, & Hale, 2011) and attention 
(Chaddock, Erickson, Prakash, et al., 2010; C.L.  Davis et al., 2011).   In addition, the beneficial 
aspects of activity extend into the classroom, with the phsycial activity and the fitness level of 
the child correlating positively with academic achievement (Becker et al., 2014; Donnelly & 
Lambourne, 2011).   In contrast, Rudasill and colleagues (2010), have also found that activity 
level at 4 ½ years (rated o CBQ) was positively related to 3rd grade performance on reading and 
math, concluding that activity in early childhood is viewed positively, but as kids age, it is 
viewed negatively.  Martin and colleagues (Martin, Drew, Gaddis, & Moseley, 1988) found that 
children with higher activity levels are related to adverse achievement in early school years.   
The context is then important when considering whether the child’s high activity is a positive 
display or in fact negative.  Within the classroom, it is assumed that high activity can then be 
viewed as disruptive behavior.   
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1.3 Child gender 
 Within the PPCT model, child gender is viewed as a demand characteristic, which is a 
characteristic that can immediately influence another person (e.g., parent) and plays an important 
part in the parents’ behaviors and expectations towards their child.  The influences of this 
demand characteristic on the developmental pathways of the child are well documented, 
particularly how this biological characteristic may also factor into the child’s temperament 
displays, social, classroom, and home environments (Mullola et al., 2012; Matthews, Ponitz, & 
Morrison, 2009; Martin, Wisenbaker & Baker et al., 1997; Bayly & Gartstein, 2013; McClowry, 
Rodriguez, & Tamis-LeMonda et al., 2013; Else-Quest, Hyde, & Goldsmith et al., 2006).  For 
example, the temperament displays of the child can be different due to gender (e.g.  boys higher 
in activity than girls), girls are shown to be more socially adept than boys (ref), and within the 
home fathers and mothers are shown to rate the temperaments of their children differently in 
regards to the child’s gender (mothers likely to rather boys as higher in activity than they are 
observed to be) (father’s rate son’s activity as normal).   
 Indeed, previous research has shown gender differences in child temperament.  Else-
Quest et al.  (2006) reviewed results from 191 published and unpublished studies from 1960-
2002, measuring the magnitude of gender gaps in temperament.  In terms of activity, boys 
displayed higher levels on average, and the gaps between boys and girls groups increased across 
childhood.  Overall, previous research has supported the belief that boys tend to be more active 
and impulsive in their behaviors, and girls typically display behaviors that are more reserved, and 
less intense.  In addition, research on attention showed that the gender gaps favored females; 
meaning girls are more likely to focus their attention appropriately (Else-Quest et al., 2006).  
This important notion is supported by additional research by Sulik and colleagues (2010), 
  
11 
depicting gender differences in effortful control (a temperamental construct that includes 
attention) with boys lagging in comparison to girls.   
 The role of gender and temperament in the context of parenting has been documented in 
previous research and further supports the concept of the bidirectional nature of the relationships 
that exist within the child’s immediate environment.   Differences in the child’s behavior vary 
according to the caregiver reports (mother vs.  father) and research shows mothers depicting 
boys as exhibiting frustration more than girls (Diener & Bradshaw, 2002).  In addition, Gordon 
(1983) found that the father’s estimates of children’s temperament displays were often rated 
higher regarding their sons (e.g.  exhibiting more anger) and daughters (e.g.  displaying more 
fear) Theoretically, such reactions by the parents to the child’s demand characteristics fit as a 
response to the child’s gender and the child’s force characteristic (temperament).  How these 
responses shape the child’s academic outcomes in combination with additional variables may 
prove to be important in understanding the depth of the critical role parenting plays in their 
child’s development.    
 In general, parent-report measures of temperament have been used to examine mother’s 
and father’s ratings of their own children, yet this method is seen as biased and as posited by 
Bates (1980), to be made of objective components (children’s actual behaviors) more than 
subjective components (parents’ perceptions).  Through previous research these parent reports 
revealed that mothers indicated their sons exhibit more frustration compared to daughters 
(Diener & Bradshaw, 2002).   Plant and colleagues (2000), also found that cultural expectations 
led men to express more anger than women, which could explain why parents rated their sons 
higher on anger than girls.  In contrast, it is generally acceptable for fear to be demonstrated in 
girls and not boys, which can lead to either over or underrating fear in girls and boys (Brody & 
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Carter, 1982).  Father’s are also more likely to engage their children in a manner that is gender 
driven (Siegal, 1987) such as speaking in a stern voice with males, and a softer voice with girls; 
it may be that father’s are more apt to gender bias in rating the temperament of their children 
than mothers due to societal and cultural norms (Parade & Leerkes, 2008).  Gender bias in 
temperament illustrates the role of demand characteristics in the way a parent interacts with the 
child and its influence on outcomes.   
1.4 Socioeconomic status (SES) 
 
 SES is a characteristic of the macrosystem with a large effect on the microsystem as it 
relates to social and material resources (e.g., food, housing, educational opportunities) that can 
facilitate or hinder developmental processes.   Previous research has depicted SES as a 
contributing factor to child temperament (e.g., Jansen et al.  2009) and academic outcomes (e.g., 
White, 1982; Coplan et al.  1999; Malecki & Demaray, 2006; Metcalfe et al; 2013), and as 
having a large contribution to the quality of (?) the home environment.   Certainly children from 
lower SES homes are more likely to display difficult temperaments in comparison to higher SES 
peers; and, children residing in economically disadvantaged families often display behavioral 
and emotional problems (Bradley & Corwyn; 2002).  For example, Jansen and colleagues (2009) 
examined the association between SES and temperament in infants six months old and found 
lower SES was associated with more difficult temperament (defined by higher scores on activity 
level, duration of orienting, and fear).  In addition, mothers with low education, in comparison to 
mothers with high education, had children with more difficult temperaments. 
 In terms of implications for academic achievement, there is clear evidence that economic 
deprivation has lasting consequences for children’s academic success.  Duncan, Brooks-Gunn 
and Klebanov (1994) sought to understand the impact of economic deprivation on early 
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childhood development using a sample of 489 black, 101 Hispanic, and 304 white primarily poor 
children (ages 0-3).  They found children living in persistent poverty (defined as those 
experiencing deprivation that lasts for an extended period of time, and whose per capita income 
levels are persistently below the poverty line; Gaiha, 1989; Gaiha & Deolalikar, 1993; Hulme & 
Shepherd, 2003;) had average IQ scores 9.1 points (more than a half standard deviation) lower 
than children who were never poor.  Poverty was also associated with significantly worse 
developmental outcomes, especially for those in persistent poverty.  The effects of persistent 
poverty were twice as large as that of transitional poverty (e.g., temporary poverty due to job 
loss), a finding that underscores the importance of poverty for cognitive development because it 
suggests that the longer a child is in poverty the more susceptible they are to hunger, 
malnutrition, illiteracy, lack of access to basic services, and social isolation.  In addition, Duncan 
and Magnuson (2005) used a meta-analysis to study the effects of socioeconomic circumstances 
of white, black, and Hispanic children and gaps in school readiness in US preschoolers.  
Differences in SES explained half of a standard deviation in achievement score differences 
between groups of students in lower SES categories and those in middle SES categories.   It was 
also found that SES played a stronger role in preschoolers’ development compared to older 
children.  Thus, the first few years of life, especially in poorer households, are particularly 
important in the developmental processes of a child (Rijlaarsdam, Stevens, et al.  2013).    
 Within this study family SES was measured utilizing the mother’s education level.  
Parental education is a widely accepted indicator of SES measuring human capital (e.g., Conger 
& Dogan, 2007; Conger & Donnellan, 2007; Hoff, Laursen, & Tardif, 2002; Oakes & Rossi, 
2003).  Human capital affects children’s development by influencing parent’s current and long-
term goals for their children (Conger & Donnellan, 2007; Preston et.  al., 2013).  For example, 
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parents’ education may directly shape expectations for their children while providing more 
opportunities for educational attainment and outlets.  Research has shown that more highly 
educated parents may spend more time communicating with their children and partnering with 
their children in learning tasks (Conger & Dogan, 2007; Guo & Harris, 2000).  The benefits of 
parental education may have lasting impacts on the development and achievements of children 
(Preston et al., 2013).    
1.5 Home environment 
 
Within the bioecological systems theory, the child’s environment or context involves any 
environment, including the home, school, or peer groups where the person spends a majority of 
their time engaging in specific activities (microsystem) (Tudge, Mokrova, Hatfield & Karnik, 
2009).  It is within the physical environment where a lack of clear structure, and unpredictability, 
can suppress the developmental processes of the child.  Previous research has linked problematic 
home environments during the child’s first three years with an array of developmental issues, 
including poor language development, behavioral problems, delays in school readiness, 
aggression, depressive symptoms, and impaired cognitive development (e.g., Evans et al., 2010; 
Trentacosta et al., 2008; Vernon-Feagans et al, 2011).   Within this research, the main focus has 
been on potential effects of low SES aspects of the home environment (McLoyd, 1998; Yeung & 
Conley, 2007; Burchinal et al., 2011; Rijlaarsdam et al., 2013).  Family SES is often used as an 
indicator of resources available in the home environment (e.g., learning materials.) and the 
resources available in the home or lack thereof is correlated with low achievement, and partially 
explains the achievement gap (White, 1982; Yeung & Conley, 2007), future developmental 
pathways (McLoyd, 1998; Bradley & Corwyn, 2002), and school readiness (Aikens & Barbarin, 
2008).   Despite its frequent use, SES is often seen as a distal measure of a family’s standing 
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within a specific demographic, and stops short of capturing the proximal influences on 
development within the home environment (Pierce, Alfonso & Garrison, 1998).   
The role of the home environment is particularly interesting, as research has shown 
consistent associations between the home environment and the child’s temperament.  Particular 
aspects of research on the home environment that are relevant to this study include quality of the 
environment, level of chaos, and parental activity (Leventhal & Brooks-Gunn, 2000; Pettit, 
Bates, & Dodge, 1997).   Wachs’ (1998) research showed that children’s home environment 
plays a pivotal role in their expression of temperament, stating that the conditions must be ideal 
for the display of any particular dimension of temperament.  Certain features of the home 
environment can elicit responses that are adaptive or maladaptive.  For example, home 
environments with minimal structure, ineffective routines, and disorganization, are factors 
associated with mal-adaptive behaviors and lower achievement outcomes.  In contrast, the layout 
and size of the living environment and the availability of basic necessities and materials that are 
useful in encouraging learning and growth are shown to associate with the child’s ability to self-
regulate, impulsivity, and internalizing and externalizing behaviors (Dumas et al., 2005; 
Valiente, Lemery-Chalfant, & Reiser, 2007).  With the majority of temperament x home 
environment interactions focusing on the chaotic aspects of the home environment, this leaves an 
area that remains largely untapped.  What is less well known is the extent to which the quality 
and quantity of stimulation and support from parents in the home moderates the relationship 
between difficult temperament and academic achievement.   
1.6 Parenting  
 
The affective relationships between parents and children are instrumental to the quality of 
the child’s home environment.  Previous research has shown parenting behaviors and practices to 
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be strong predictors of the child’s well being in a variety of domains (Bradley et al., 2001).   
Parenting affects the emotional regulation and cognitive abilities of the child (Diamond, 2013); 
importantly, supportive parenting enhances the child’s ability to develop cognitively, through 
scaffolding and the implementation of rules and structure (Landry, Miller-Loncar, Smith, & 
Swank, 2002).  Supportive parenting is a direct reflection of a parent’s display of high levels of 
warmth and acceptance, and willingness to respond appropriately to a child (Ainsworth, Blehar, 
Walters, & Wall, 1978; Bornstein & Tamis-LeMonda, 1989).  Parents who are engaged and 
attentive to the needs of their children, and emotionally supportive, are also supporting their 
children’s self-regulated thoughts and behaviors by contributing to children’s perception that he 
or she is cared for, highly regarded, and that they are valuable members within the home 
environment.  This emotional support towards children, enhances their ability to function 
appropriately in changing environments, assists in managing stress and can help moderate 
adverse outcomes  (Dubow, Tisak, Causey, Hryshko, & Reid, 1991; Malecki & Demaray, 2002; 
Towe-Goodman et al.  2014).  This supportive contribution to the regulatory development of 
children has an important influence on the child’s early behavioral and academic competence 
(Blair & Razza, 2007; Valiente, Lemery-Chalfant, Swanson & Reiser, 2008).   The main-effects 
model, which proposes that social support has a positive effect on cognitive outcomes, supports 
this connection and while environmental stressors are controlled.   The social support that is 
offered to children, providing them with resources, positive interactions, affect, and stability are 
linked with improved academic performance, confidence and behavioral adjustment, while 
offsetting the negative effects of poverty (Holt & Espelage, 2005; Gaylord-Harden et al., 2007; 
Kerpelman et al., 2008).   
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This support is primarily through the parental figure and are exhibited in two styles: 
authoritative and authoritarian.  The authoritative style of parenting is when parents set limits, 
use reasoning with their children, allow them the opportunity and the space to explore their 
environment, and encourage autonomy.  Parents using an authoritative style are highly 
supportive, and this is demonstrated through high levels of positive response and tending to the 
emotional needs of the child.  Baumrind (1991) explained that the authoritative parent is both 
demanding and responsive.  That is, authoritative parents impart clear and direct standards for 
child conduct, and are assertive but do not intrude on the child’s desire for autonomy.  
Importantly, their disciplinary actions are seen as supportive and not physically punitive.  
Research has shown that authoritative parenting is associated with children maintaining a higher 
level of social competence (Steinberg et al., 1994), and negatively associated with internalizing 
and externalizing issues in childhood (Steinberg, et al., 1994).    
In contrast, the authoritarian parenting style includes portrayals of negativity, hostility, 
and absolute control, or over-control of the child and the home environment.  Parents using this 
style are low in support.  This style is also characterized by “high parental control, verbal 
hostility, restrictiveness, and punitive discipline strategies”(Robinson, et al., 1995).  Burchinal 
(1991), describes authoritarian parents as demanding with their directives, with minimal or no 
response towards the true needs of their children.   The authoritarian parent demands obedience 
and the “do as I say” mentality without explanation, and relishes an environment where there are 
clear sets of regulations, and deviation from those regulations is met with clear and harsh 
discipline.  The authoritarian style of parenting correlates highly with children’s internalizing 
and externalizing behaviors, and delinquent behaviors (Thompson et al., 2003).   Previous 
research has focused on parenting at a single point in the child’s development; however, in 
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accordance with the bioecological model, understanding the influence of parenting across time 
should provide a greater understanding of this proximal influence on the child’s behavior 
(Deater-Deckard, 1998; Putnam & Sanson, 2002; Belsky, 2007; Bradley & Corwyn, 2008; Pettit 
& Arsiwalla, 2008; Neece, Green & Baker, 2012).  As previous research by Dierckx and 
colleagues (2011), found that parental supports is viewed as a buffering effect against children 
with high activity, and it was in this absence of high activity that the children were able to focus 
their attention, thus regulating appropriate behaviors. 
1.7 Current study 
 
A number of studies have considered social processes in conjunction with temperament 
displays in children (Jansen, Raat, Mackenbach et al., 2009; Kiff, Lengua, & Bush, 2011; 
Molfese, Rudasill, Beswick et al., 2010; Montirosso, Cozzi, Putnam et al., 2010; Rudasill & 
Rimm-Kaufman, 2009; Singer, Stefflre, & Thompson, 1958), and the role of the home 
environment in relation to cognitive outcomes (Elardo & Bradley, 1981; Wachs, 1978; Walberg 
& Marjoribanks, 1976).  To facilitate an understanding of the bi-directional influences on the 
child’s development, this study will focus on proximal processes between the child and the 
parent, a relationship defined as the key consideration in the child’s development 
(Bronfenbrenner & Ceci, 1994).  An additional goal is to capitalize on incomplete applications of 
Bronfenbrenner’s theory of development, and appropriately apply the PPCT concepts.  Previous 
research has focused on only one element of the theory (e.g., person), but in order to understand 
the role of proximal influences it is important to include more than one of the elements at a time.    
Thus, the purpose of the proposed study is to examine the extent to which difficult 
temperament traits predict academic outcomes, and how that relationship may vary as a function 
of the home and parenting environments.  That is, can a positive home environment and caring 
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parenting buffer children with more difficult temperament traits from negative academic 
outcomes? Within this framework the specific research questions are as followed: 
1) To what degree do attention and activity level account for variability in children’s 
achievement outcomes?  
2) To what degree do parenting beliefs moderate associations between children’s 
temperaments and their subsequent achievement outcomes? 
3) To what degree does the home environment moderate associations between children’s 
temperaments and their subsequent achievement outcomes? 
We expect that children who have low attention and high activity levels displayed within the 
classroom environment will perform poorer on achievement measures.   Due to the rather stable 
nature of temperament, it is expected that the resultant poor performance in achievement will 
continue in subsequent grades.   However, it is hypothesized that supportive parenting and a 
supportive home environment will moderate the effects of low attention, and high activity levels 
in children.  This follows previous research showing parenting behaviors that are considered 
authoritative and supportive will foster behaviors in children that can promote regulation, and 
social-emotional competence (Baumrind, 1989; Coplan, Reichel & Rowan, 2009).  It is 
anticipated that home environments affording opportunities for development (e.g., reading, 
playing), and with less household chaos, will promote healthy proximal relationships, and will 
moderate behavioral and emotional reactivity and self-regulatory processes (Chen, Deater-





















 In 1991 the National Institute of Child Health and Human Development (NICHD) began 
a longitudinal Study of Early Child Care and Youth Development (SECCYD).  The SECCYD 
was conducted to address questions and concerns about the enduring relationships between the 
child’s childcare experiences, childcare characteristics, and the developmental outcomes of 
children.   This 10-location study in Little Rock, AR; Irvine, CA; Lawrence, KS; Boston, MA; 
Philadelphia, PA; Pittsburgh, PA; Charlottesville, VA; Morganton, NBC; Seattle, WA; and 
Madison, WI, used a diverse sample of children and families and was conducted in four phases, 
with Phase I (birth through 3 years of age), Phase II (4-and-a-half years through 1st grade), Phase 
III (through 6th grade), and Phase IV (through 9th grade).   
 Recruitment of Sample 
 The recruitment and selection criteria of the parents and child participants in the NICHD 




e&amp;paging.startRow=1); a short summary of that information follows.   Participants were 
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initially recruited from select hospitals at 10 data collection sites within the United States with 
recruitment beginning in January of 1991, and completion on November 1991.   Parents with 
full-term healthy newborns were chosen for enrollment, and were selected according to 
conditional random sampling.   Exclusions included mothers younger than 18 at the time of the 
child’s birth, families who knew they were not going to remain in the area for at a minimum of 
three years, children with obvious disabilities at birth, or those children who were hospitalized 
for more than seven days after their birth, and mothers who are not fluent speakers in English. 
Description of Sample 
Data for the current study are drawn from the second phase of the SECCYD study (1995-
1999), which covers children 4-and-a-half years of age to the first grade.   The phase 2 sample 
included n=1,220 of the original 1, 364 children (705 = male, 659 = female), of varying 
ethnicities (Am Indian = 5, Asian = 22, Black = 176, White = 1097, 64 = Other/Hispanic).  Of 
these participants, complete data were available for n = 487 children, thus, analyses were 
calculated with both the original data (n = 487), and with imputed data (n = 1220), pooled 
imputed data resulted in higher R2 and R2 values, of importance no coefficients reached 
significance due to imputed data versus original data.  Thus, the reported data will be from the 
original data set, with missing data listwise option chosen in SPSS.   
Procedures   
Trained researchers in all 10 data collection sites completed assessments of children and 
parents within their home environment (social and physical characteristics), child-care (e.g.  
after-school) environment, the formal learning environments, and in a laboratory playroom.  The 
assessments were made on children’s development, such as social, emotional, intellectual and 





Socioeconomic status was measured using the income-to-needs ratio, which is a standard 
measure of a family’s economic status.   Family income was divided by the federal poverty 
threshold (accounts for the size of the household) for the family, then income-to needs was 
averaged across a 3 year period (e.g., when the child was 1, 2, and 3 years of age) thus providing 
the income-to-needs ratio.  When the measure was taken in Phase I from 1991-1995 the average 
poverty threshold for a two, three, four, and five person homes were $9,165, $10,860, $13,924, 
and $16,456 respectively.   Families with cash incomes, before taxes, that exceed these 
thresholds are considered “not poor,” whereas families with income falling below them are 
“poor.” For example, if a family of three whose income totaled $35,000 would have income-to-
needs ratio of 3.2 ( = $30,000/$10,860) and be considered non-poor in that year, by definition an 
income-to-needs ratio of 1.0 is indicative of family income that is equal to the poverty threshold.   
Of the families in the study, 16.7% had an income-to-needs ratio below 1.0, and 18.4% had an 
income to needs ratio between 1.0 and 1.99.   
Social Factors 
  Parenting Behaviors.  Parenting behaviors, including the parent’s beliefs on child 
rearing and education, were measured when children were 4-and-a-half years old and in first 
grade using the Parental Modernity Scale of Child-Rearing and Educational Beliefs (Schaefer & 
Edgerton, 1985).   This 30-item questionnaire was given to mothers, fathers and caregivers, with 
two subscale scores: 8 items for Progressive Beliefs (attitudes favoring self-directed behaviors, 
“children learn better by doing things themselves than listening to others”) and 22 items for 
Traditional Beliefs (“parental rules must conduct their children’s behavior”).  To be consistent 
with the scoring for this measure in the NICHD study’s common data set, a Total Traditional 
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Beliefs score was the sum of the Traditional items and the Progressive items, with the 
Progressive items reversed.  For subscales, the score is calculated by adding the 8 items and to 
the existing 22, a high value signifying conservative and modern beliefs with respect to child 
rearing and education.  A score that taps the total value of the traditionalist beliefs will be 
calculated by adding up the traditional items and the inverted values obtained at the progressive 
items, a high score reflecting the strong authoritarian beliefs.  Internal consistency ranged from 
.88 to .94 and test-retest reliability was calculated at .84.      
  
 Home Environment.  The level of stimulation and support available within the home 
environment was measured at 4-and-a-half years using the Early Childcare H.O.M.E.  Inventory 
(Caldwell & Bradley, 1984).  The questionnaire contains 57 items clustered into 8 subscales: 1) 
Learning Materials, 2) Language Stimulation, 3) Physical Environment, 4) Parental 
Responsivity, 5) Learning Stimulation, 6) Modeling of Social Maturity, 7) Variety in Experience, 
and 8) Acceptance of Child.   Each item is scored using a binary scoring system (yes = 1, no = 
0). 
The alpha coefficient for the total score across all subscales was .82 (alphas for subscales ranged 
from .26 to .57), although alphas were calculated for scales, it is not a particularly useful statistic 
for estimating scale reliability. Alpha is overly sensitive to scale length (Cortina, 1988); and most 
HOME subscales contain less than 8 items. Moreover, HOME is an inventory of objects, events, 
actions and conditions that presumably promote child well-being; it is not a measure of a one-
dimensional underlying construct. It composed of cause rather than effect indicators, thus there is 
no assumption regarding dimensionality (Caldwell & Bradley, 1984).  The focus of this measure 
is on the child and how he or she interacts with the objects, events, and family members in the 
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home, and specific parenting behaviors within the home (sensitivity, acceptance, lack of 
negativity).  A sample item for learning materials is: Two or more toys which help children learn 
numbers (e.g., number books, games, puzzles, clocks, computer games, blocks, playing cards, 
etc.).  A sample item for language stimulation is: child is encouraged to learn the alphabet.  
Sample items for physical environment are: Outside play environment appears safe; 
neighborhood is aesthetically pleasing.  Sample items for responsivity: parent usually responds 
verbally to child’s speech; parent caresses, kisses, or cuddles child during visit.  Sample items 
for academic stimulation: child is encouraged to learn numbers; child is encouraged to learn to 
read a few words.  Sample items for modeling: child can express negative feelings without harsh 
reprisal; TV is used judiciously.  Sample items for variety: child is taken on outing by a family 
member at least every other week; child eats at least one meal per day with mother and/or 
father.  Sample items for acceptance: parent does not scold or yell at or derogate child more 
than once; no more than one instance of physical punishment occurred during the past week.   
Higher total HOME scores indicate a more enriched home environment.  Even though no cut-off 
points are specified in the manual, the range of scores falling in the top and bottom quarter and 
the middle half are reported on the Summary Sheets (Caldwell & Bradley, 2001).  In general, 
scores falling in the lowest fourth of the score range indicate an environment that may pose a risk 
to some aspects of the child’s development.   
Child Characteristics 
Children’s Temperament.  Children’s temperament was measured at 4-and-a-half years 
using maternal report on the Children’s Behavior Questionnaire (CBQ; Rothbart, Ahadi, & 
Hershey, 1994).  Fifteen aspects of temperament are assessed with 196 items that relate to the 
child’s reactions to different situations.  The measure was modified in the NICHD SECCYD, as 
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it required the mothers to complete only 80 items from 8 scales from the original measure.   In 
the current study, only two subscales were used: Activity (10 items) and Attention (9 items).  
Items are rated on a 7-point scale from 1 = extremely untrue to 7 = extremely true to show the 
child’s specific reactions during the past 6 months.  For example, the Activity subscale items 
include “Seems always in a hurry to get from one place to another.” Attention subscale items 
include “When picking up toys or other jobs, usually keeps at the task until the job is done.” In 
the SECCYD, alphas for the eight subscales range from .60 to .85 for mother reports.  
 
Child Learning Outcomes   
 Achievement.  Child achievement at 4-and a-half years and first grade was assessed using 
subtests from the Woodcock-Johnson Test of Achievement –Revised (WJ-R ACH; Reference).  
Subtests used at 4-and-a-half years were Letter-Word Identification and Applied Problems; in 
first grade, those same subtests and Word Attack were used.   
 The Letter-Word Identification subtest measures the child’s ability to match a picture 
representation of a word with the actual picture of the object, and reading identification skills in 
identifying letters and words.  The items increase in difficulty as the test presents words that 
appear less frequently in the written English language.   
 The Applied Problems subtest measures the child’s ability to analyze and solve problems 
in mathematics.  Applied Problems requires the child to analyze and solve math problems and 
the child must recognize the appropriate procedures to follow in order to successfully solve the 
given problems with simple calculations.  To solve the problems, the child must listen to the 
problem, recognize the procedure to be followed, and then perform relatively simple 
calculations.   Because many of the problems include extraneous information, the student must 
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decide not only the appropriate mathematical operations to use but also which numbers to 
include in the calculation. 
 The Word Attack subtest measures the child’s ability to apply phonic and structural 
analysis skills to the pronunciation of unfamiliar printed words.   The child reads aloud letter 
combinations that are linguistically logical in English but that do not form actual words 
(nonsense words), or words that constitute low-frequency words in the English language.   
 WJ-R uses a standard score scale which is based on a mean of 100 and a standard 
deviation of 15.  This scale is the same as most deviation-IQ scales and may be used to relate 
standard scores from the WJ-R to other tests scores based on the same mean and standard 
deviation.  The WJ-R also includes extended standard scores that make possible a greater range 
of standard scores (0 to 200).  The standard score is then interpreted with a percentile rank.   A 
percentile rank describes performance on a scale from 1 to 99 relative to the performance of 
some segment of the norming sample.  This segment is at a specific age level.  The subject’s 
percentile rank indicates the percentage of subjects in the selected segment of the norming 
sample who have scores the same or lower than the subject’s score. 
Approach to Analysis 
First, means and standard deviations were calculated for all variables, and partial 
correlation coefficients were calculated with and without the control variables (SES, gender).  
See Tables II-VIII.   Next, a series of hierarchical regression analyses were used to assess the 
links between mathematics and reading achievement outcomes and child temperament (activity 
and attention), as moderated by parenting beliefs and the home environment.  Accordingly, 
analyses were conducted with reading and mathematics achievement scores regressed on 
temperament (activity and attention), parenting and the home environment with gender and SES 
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entered as control variables, and all two-way interactions between temperament and proximal 
relationships (home environment and parenting) (Baron & Kenny, 1986).   Control variables 
(SES, gender) were entered in block 1,temperament (activity and attention) were entered in block 
2, parenting beliefs and home environment were added in blocks 3 and 4, respectively, and 
interaction terms were added in blocks 5 and 6 (activity x parenting, activity x home) (attention x 
parenting, attention x home).   
The analyses were conducted using Baron and Kenny’s (1986) conceptualization of the 
role of the moderator and its influence on variable outcomes.   The moderator is described as 
“the variable that affects the direction and/or strength of the relation between an independent or 
predictor variable and a dependent or criterion variable (pp.  1174).”  In accordance with Aiken 
and West’s (1991) procedures described for examining moderators, all of the variables used in 
interaction terms (e.g., activity, attention, home environment, and parenting beliefs) were 
centered.  In addition, for ease of interpretation all of the variables used in the regression 




Our research questions asked: 
1) To what degree do attention and activity level account for variability in children’s 
achievement outcomes?  
2) To what degree do parenting beliefs moderate associations between children’s 
temperament and their subsequent achievement outcomes? 
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3) To what degree does the home environment moderate associations between children’s 
temperament and their subsequent achievement outcomes? 
 
Correlations 
For detailed correlations including those of gender and SES refer to tables II – VIII.   Children 
within this sample had moderate to high levels of activity and attention and these variables were 
significantly, negatively correlated (r = -.40).  Regarding the proximal influences, home 
environment was significantly correlated with reading (r =.41), mathematics (r = .41), activity (r 
= -.16) and attention (r = .34).  In contrast, parenting beliefs had no significant correlations with 
reading, mathematics, activity or attention at 4-and-a-half years.   Conversely, in the 1st grade, 
parenting beliefs were significantly correlated with reading (r = -.19), mathematics (r = -.30), 
and phonics scores (r = -.23), in addition to being significantly correlated with attention (r = -
.28), and activity level (r = .11). 
Predicting Reading at 4-and-a-half years 
Refer to tables IX and X for results from all blocks.   SES and child gender were entered 
into Block 1, explaining 5.5% of the variance in reading scores at 4-and-a-half years (F(2, 522) = 
15.246, p <.001, R2 = .055), which is a statistically significant contribution as SES was positively 
associated with reading scores (β = .23, p < .001), but gender was unrelated (β = .01, p = .74).  
That is, children from higher SES homes had higher scores on the reading assessment.   In Block 
2, children’s temperament (activity level, attention level) accounted for 10% of the variance in 
reading scores (F(4, 520) = 14.799, p < .001, R
2 = .102) with an ΔR2 of 4.7%, together a statically 
significant contribution (activity level, β = .04, p = .35) (attention, β = .23, p < .001).  That is, 
activity was unrelated to reading scores, but higher attention predicted higher reading scores. 
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In Blocks 3 and 4 we entered our proximal variables of interest (parenting, home 
environment), and in block 3, parenting accounted for 10.4% of the variance in reading scores 
(F(5, 519) = 12.039, p = .32, R
2 = .104), with an ΔR2 of .002% a statistically non-significant 
contribution (β = .04, p = .32).  Block 4, included the home environment, which accounted for 
19.5% (F(6, 518) = 201.931, p < .001, R
2 = .195)  of the variance in reading scores, with an ΔR2 of 
9.1% a statistically significant F change.  That is, higher HOME scores predicted higher reading 
scores at 4-and-a-half years.   
 In block 5 the interaction between activity x parenting (F(7,517) = 17.392, p = .70, R
2 = 
.195) showed explained less than 1% of additional variance in reading scores at 4-and-a-half 
years (β = -.12, p = .70).  Specifically, the interaction between parenting and activity level was 
not significantly related to reading achievement at 4-and-a-half years.   Similarly, in block 6 the 
interaction between activity x home environment (F(8,516) = 15.723, p = .52, R
2 = .196), remained 
non-significant explaining less than 1% of additional variance in reading achievement (β = .24,  
p = .52), such that the interaction between activity and the home environment did not moderate 
reading achievement.   In addition, terms for interactions between attention and caregiver beliefs 
and home environment were added in a separate model.  In the model including attention x 
caregiver beliefs in block 5 (F(7, 517) = 18.104, p = .29, R
2 = .197), the interaction explained less 
than 1% of additional variance in reading achievement with a non-significant moderation (β = 
.04, p = .29).   In block 6, (F(8,516) = 15.846, p = .63, R
2 = .197) the interaction between attention 
x home environment at 4-and-a-half years explained less than 1% of additional variance in 
reading achievement with a non-significant moderation of temperament on children’s reading 
scores at 4-and-a-half years (β = .020, p = .63).   
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Predicting Mathematics Performance at Age 4-and-a-half years 
Refer to tables XI and XII for results from all blocks.   SES and child gender were 
entered into Block 1, explaining 6.8% of the variance in mathematics scores at 4-and-a-half years 
(F(2, 521) = 18.958, p <.001, R
2 = .068), which is a statistically significant contribution as SES was 
positively associated with mathematics scores (β = .25, p < .001), but gender was non-related (β 
= .06, p = .16).     In block 2, children’s temperament (activity level, attention level) was entered 
accounting for 15.1% of the variance in reading scores (F(4, 519) = 23.093, p <.001, R
2 = .151) 
with an ΔR2 of 8.3% a statically significant contribution by attention focusing (β = .31, p <.  
001), and a non-significant contribution by activity level (β = .060, p = .23).  That is, activity did 
not predict children’s math scores, but higher attention predicted higher math scores.  In block 3, 
parenting at 4-and-a-half years (F(5, 518) = 18.471, p = .71, R
2 = .151) accounted for 15.1% of the 
variance in children’s mathematics scores at 4-and-a-half years, with no ΔR2, and was not a 
statistically significant contribution to mathematics scores (β = .02, p = .71 ).   In block 4, home 
environment was added (F(6,517) = 25.094, p<.05, R
2 = .226) accounting for 22.6% of the variance 
in mathematics scores at 4-and-a-half years a significant ΔR2 of 7.4% (β = .317, p < .001) 
depicting that home environment significantly contributed to mathematics scores, such that the 
higher the HOME inventory score, the higher the children’s mathematics scores at 4-and-a-half 
years.      
In block 5 the interaction between activity x parenting (F(7,516) = 21.521, p = .59, R
2 = 
.226) showed explained less than 1% of additional variance in mathematics scores at 4-and-a-
half years (β = -.16, p = .59).  Specifically, the interaction between parenting and activity level 
was not significantly related to mathematics achievement at 4-and-a-half years.   Similarly, in 




.226), remained non-significant explaining less than 1% of additional variance in mathematics 
achievement (β = - .20,  p = .60), such that the interaction between activity and the home 
environment did not moderate mathematics achievement.   In addition, terms for interactions 
between attention and caregiver beliefs and home environment were added in a separate model.  
The model including attention x parenting in block 5 (F(7, 517) = 21.469, p = .94, R
2 = .226) 
however, the interaction explained less than 1% of additional variance in mathematics 
achievement (β = .00, p = .94).   In block 6, (F(8,516) = 18.922, p = .30, R2 = .227) the interaction 
between attention x home environment at 4-and-a-half years explained less than 1% of additional 
variance in reading achievement with a non-significant moderation of temperament on children’s 
mathematics scores at 4-and-a-half years (β = .04, p = .30).   
Predicting Mathematics Performance in 1st grade 
Refer to tables XIII and XIV for results from all blocks.  SES and child gender were 
entered into Block 1, explaining 7.2% of the variance in mathematics scores in the 1st grade (F(2, 
876) = 33.955, p <.001, R
2 = .072), which is a statistically significant contribution as SES (β = .25, 
p < .001) and gender (β = -.09, p = .01) were positively associated with mathematics scores.  
Such that the higher the SES, the higher the children’s mathematics scores.  In step 2, children’s 
temperament (activity level, attention level) was entered accounting for 12.3% of the variance in 
mathematics scores with an ΔR2 of 5.1% a statically significant contribution by attention 
focusing (β = .25, p <.  001), with activity level (β = .063, p = .07).  That is, activity was 
unrelated to reading scores, but higher attention predicted higher reading scores. 
For block 3, caregiver beliefs at the 1st grade was added (F(5,873) = 32.576, p< .001, R
2 = 
.157) accounting for 15.1% of the variance in mathematics scores in the 1st grade, a statistically 
significant ΔR2 of 3.4% (β = -.20, p < .001).   In block 4, the home environment was added (F(6, 
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872) = 34.257, p < .001, R
2 = .191) accounting for 19.1 % of the variance in mathematics scores in 
the 1st grade, an ΔR2 of 3.7%, depicting home environment to be a significant contribution to 
mathematics scores (β = .22, p < .001).   
In block 5 the interaction term activity x caregiver beliefs in the 1st grade (F(7, 871) = 
29.582, p>.05, R2 = .192) accounted for less than 1% of the variance in mathematics scores, with 
a non-significant F change, and a non-significant contribution to the model (β = .04, p = .23).  In 
block 6 activity x home environment remained non-significant (F(8,870) = 25.909, p = .55, R
2 = 
.192) and accounted for less than 1% of the variance in mathematics scores (β = -.02, p = .55).  
In addition a separate model included the interaction between attention and caregiver beliefs in 
the fifth block (F(7,871) = 29.336, p = .84, R
2 = .191) showed the interaction explained less than 
1% of additional variance in mathematics scores in the 1st grade, which is a non-significant 
interaction (β = -.01, p = .84).  In block 6 the interaction between attention level and home 
environment  (F(8.  870) = 25.660, p = .72, R
2 = .191) explained less than 1% of additional variance 
in mathematics achievement which is a non-significant interaction (β = .01, p = .72).   
Predicting Reading Performance in 1st grade 
Refer to tables XV and XVI for results from all blocks.  SES and child gender were 
entered into block 1, explaining 2.5% of the variance in reading scores in the 1st grade (F(2, 876) = 
11.  255, p< .001, R2 = .025), a significant contribution from gender (β = .072, p = .03) and SES 
(β = .14, p < .001).   In step 2, children’s temperament (activity level, attention level) was 
entered (F(4, 874) = 16.038, p < .001, R
2 = .068)  accounting for 6.8% of the variance in 
mathematics scores with a significant ΔR2 of 4.3%.  Attention was positively associated with 1st 
grade reading achievement (β = .23, p < .001), but activity level was unrelated (β = .06, p = .08).  
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That is, activity was unrelated to reading scores, but higher attention predicted higher reading 
scores. 
 In block 3, parenting beliefs in the 1st grade (F(5, 873) = 15.276, p = .001, R
2 = .080) 
accounting for 8.0% of the variance in reading achievement in the 1st grade, an ΔR2 of 1.2%, 
also a statistically significant contribution (β = -.12, p = .001).  In block 4, home environment 
was added (F(6,872) = 20.548, p < .001, R
2 = .124) and accounted for 12.4% of the variance in 1st 
grade mathematics scores, a significant ΔR2 of 4.3% (β = .25, p < .001).  Results indicate that the 
higher the HOME scores at 4-and-a-half years, the higher the children’s mathematics scores in 
the 1st grade. 
In block 5 the interaction between activity x caregiver beliefs in the 1st grade (F(7, 871) = 
17.599, p>.05, R2 = .124) was entered with the interaction explaining less than 1% of the 
variance in children’s reading scores in the 1st grade, a non-significant interaction (β = .05, p = 
.84) .  In block 6, the interaction between activity x home environment (F(8, 870) = 15.508, p = .35, 
R2 = .125) was entered with the interaction explaining less than 1% of the total variance in 
children’s reading scores in the 1st grade, remaining a non-significant interaction (β = -.35, p = 
.35).  Additional analyses were conducted to test the interaction between attention and caregiver 
beliefs in the 1st grade (F(7,871) = 17.732, p = .35, R
2 = .125) showed the interaction explained less 
than 1% of additional variance in reading scores in the 1st grade.  Specifically, the interaction 
between caregiving beliefs at the 1st grade and attention level was not significantly related to 
reading achievement in the 1st grade (β = -.19, p = .35).   With the interaction between attention 
level and the home environment the model remained non-significant (F(8, 870) = 15.644, p = .31, 
R2 = .126) as the interaction explained less than 1% of additional variance in reading 
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achievement and the interaction term did not significantly effect children’s 1st grade reading 
scores (β = .44, p = .31).    
Predicting Phonetics Performance in 1st grade 
Refer to blocks XVII and XVIII for results from all blocks.   SES and child gender were 
entered into block 1, explaining a significant 1.7% of the variance in phonics scores in the 1st 
grade (F(2, 875) = 7.344, p<.05, R
2 = .017).  SES was positively associated with phonics scores (β 
= .13, p < .001), but gender (β = .01, p = .88) was unrelated.   In step 2, children’s temperament 
(activity level, attention level) was entered accounting for 6.4% of the variance in phonics scores 
(F(4,873) = 14.826, p < .001, R
2 = .064),  with an ΔR2 of 4.7% a statically significant contribution 
to phonics scores in the 1st grade.  With activity level (β = .096, p = .01) and attention focusing 
(β = .24, p < .001) having positive associations.  For block 3, caregiver beliefs in the 1st grade 
accounted for 8.7% of the variance in 1st grade phonetics scores (F(5, 872) = 16.591, p < .001, R
2 = 
.087), a significant ΔR2 of 2.3%, with caregiver beliefs negatively associated with phonics scores 
(β = -.17, p < .001).  In block 4, home environment was added to the model (F(6,871) = 18.006, p < 
.001, R2 = .110) accounting for 11% of the variance in phonetics scores, a significant ΔR2 of 
2.3%, with home environment being positively associated with phonics scores (β = .18, p < 
.001). 
In block 5, activity x caregiver beliefs in the 1st grade (F(7, 870) = 15.416, p = .99, R
2 = 
.110) was added, and explained less than 1% of additional variance in phonetics achievement in 
the 1st grade (β = .00, p > .99).   In addition, the interaction term between activity x home 
environment (F(8, 869) = 13.565, p = .42, R
2 = .111) was added, and also explained less than 1% of 
additional variance in phonetics achievement in the 1st grade (β = -.029, p = .42).   Additional 
analyses were conducted to test the interaction between attention and caregiver beliefs in the 1st 
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grade and in block 5 (F(7, 870) = 15.515, p = .43, R
2 = .111) results showing the interaction as non-
significantly explaining less than 1% of additional variance in phonetics scores in the 1st grade (β 
= .026, p = .43).  Additionally, the interaction between attention and home environment (F(8, 869) 
= 13.782, p = .21, R2 = .113) was not a significant contribution to phonetics achievement in the 
1st grade, as the interaction explained less than 1% of additional variance in phonetics 
achievement in the 1st grade (β = .05, p = .21).   








In this study I examined the achievement outcomes of children as an artifact of the 
moderating relationship of proximal influences (parenting, home environment) and temperament 
(activity, attention), with a specific focus on the interaction of parenting behaviors, and home 
environment on children’s temperamental activity, and attention and how this affects 
achievement outcomes.   Results revealed four main findings.  First, children’s attention was 
significantly associated with achievement outcomes.  Second, parenting beliefs were only found 
to be significantly associated with outcomes in the 1st grade.  Third, research revealed a 
significant association between the home environment and children’s achievement outcomes.  
Finally, the interaction effects between proximal influences (parenting beliefs, home 
environment) and children’s temperament had no significant effect on their outcomes.  Each 
finding is discussed in greater detail.   
  
36 
Role of temperament 
First, indices of children’s difficult temperament rated at 4-and-a-half years, assessed as 
attention and activity, were significantly correlated with concurrent reading and mathematics 
achievement positively (for attention) and negatively (for activity), and associated with reading, 
mathematics achievement positively (for attention) and negatively (for activity), in the 1st grade.  
In the model, only attention focusing was significantly associated with achievement.  It was 
hypothesized that children who have low attention and high activity levels will perform poorer 
on achievement measures.  Due to the rather stable nature of temperament, it was expected that 
the resultant poor performance in achievement will continue in subsequent grades (1st grade).   
Children in our sample whose parents rated them high in attention at 4-and-a-half years indeed 
demonstrated higher reading and mathematics achievement, and also demonstrated higher 
reading and mathematics, and phonics achievement in the 1st grade.   This finding is comparable 
to previous research exploring the relationships between child temperament and measures of 
academic achievement, showing consistent patterns of children who are temperamentally more 
active, and less attentive as scoring lower on measures of achievement (Coplan et al., 1999; 
Martin, 1989; Moller, 1983; Pullis & Caldwell, 1982).  In addition, children higher in activity 
had poorer achievement results, but this relationship weakened over time.  It was found that the 
strength of the relationship between activity and achievement was considerably stronger at 4-
and-a-half years than it was when the children were in the 1st grade.  This downward shift in the 
relationship between activity and achievement as children develop may be understood in the 
context of temperamental stability.   This may be due to the child’s ability to display resilient 
behaviors, or the ability to regulate certain activities while in the formal learning environment 
with age, or the context in which activity is displayed.   For example, some have reported two 
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factors of activity, modulation and vigor (Strelau & Zawadzki, 2012).  Modulation is the 
regulatory component of activity and previous research has supported the notion that as children 
age, their activity level begins to correlate with their ability to adjust and regulate their activity 
(Zawadzki & Strelau, 1997).  This ability to adjust moves behaviors from being disruptive to 
beneficial, particularly within the formal learning environment.  According to Strelau and 
Zawadzki (2012), activity is not only about physical movement but a method to explore 
surroundings, be close to peers and relatives and implement avoidance behaviors around 
strangers, stay away from dangerous activities and disruptive actions, and importantly lead 
children to be successful contributors to the classroom.  However, as children age, higher levels 
of activity are less acceptable in formal learning environments.  Such displays of high activity 
can indeed be indicative of low inhibitory control or poor behavior regulation (Rudasill, 
Gallagher, & White, 2010).    
Role of parenting beliefs  
Second, I expected parenting to significantly influence children’s achievement outcomes 
at 4-and-a-half years and the 1st grade.  Results from this study showed that parenting was 
significantly related to achievement outcomes in the 1st grade, but not at 4-and-a-half years.  This 
is in direct contrast with previous research showing a significant contribution from parenting to 
children’s outcomes across time (Alexander, Entwisle, & Bedinger, 1994; Conger et al., 2002; 
Gallagher & Kelley, 2008;  Mistry, Vaderwater, Houston, & McLoyd, 2002; Sheffield, Morris, et 
al., 2007 ).  For example, Gallagher and Kelley (2008), found that children’s ability to adjust and 
succeed within the formal learning environment was related to the mothers’ ability to display 
sensitive, warm, and autonomy-supportive parenting, especially for children who were 
temperamentally difficult.  However, previous studies have not included parents’ values and 
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attitudes (e.g., belief in strict discipline for children) as was used in this research, but instead 
used broad dimensions of parenting (e.g., rejection and control) (McLeod, Wood, & Weisz, 
2007), and when assessed with children with difficult temperaments (e.g., fear, anger, negative 
reactivity), the results were consistent in showing parenting behaviors that are higher in quality 
and sensitivity resulting in their children’s positive achievement outcomes (Pluess & Belsky, 
2010).   
Role of the home environment 
Third, consistent with previous research, I found that the role of the home environment 
was a substantial predictor of the achievement outcomes in children at 4-and-a-half years and in 
the 1st grade across all measures of achievement.  (Bradley, Corwyn, Burchinal, et al., 2001; 
Foster et al., 2005; Josefsson, Jokela, Hintsanen et al., 2013; Yeo, Ong & Ng, 2014).  Indeed 
longitudinal research shows that home environment was significantly related to cognitive 
development and achievement outcomes, such that children living in homes with high quality 
learning materials, language and academic stimulation, a variety of activities, a clean and less 
chaotic phsycial environment, parents who were responsive to the needs of children and modeled 
appropriate behaviors and displayed acceptance had higher early literacy, and numeracy skills in 
preschool (Hartas, 2011; Sammons et al., 2015; Skwarchuk, 2009), and better subsequent 
achievement outcomes including development of advanced language and vocabulary (Rodriguez 
& Tamis-LeMonda, 2011; Son & Morrison, 2010).  In addition, the results did not reveal a 
unique role for the home environment, but it did bolster findings from previous work and the 
belief that the home environment is an essential part of children’s microsystem and correlates 
significantly with cognitive outcomes (Bradley & Caldwell, 1976; Bradley & Caldwell, 1979).   
  
39 
Interactions (temperament x home, temperament x parenting) 
Fourth, the cornerstone of this research was the expectation that supportive parenting and 
home environments moderate the effects of low attention and high activity levels on children’s 
early achievement outcomes.  However, my results provided no support for this hypothesis.  That 
is, the effect of difficult temperament on achievement outcomes was not dependent on aspects of 
parenting or the home environment that were included here.   The lack of an interaction should 
not be taken to mean that the home environment and parenting are non-impactful components of 
children’s developmental pathways, but that their moderating roles in the relationship between 
temperament (activity and attention) and achievement outcomes (reading, mathematics) were 
unfounded.  These findings are incongruent with prior work showing the significant moderating 
effects of the home environment and parenting on behavioral and achievement outcomes of 
children (Bradley, Burchinal, & Casey, 2001; Lemery-Chalfant, Kao, Swann, & Goldsmith, 
2013; McLeod, Wood, & Wise, 2007).   Previous research where significant interaction effects 
emerged included behaviors (e.g., home environment x anxiety, parenting x anger) outside those 
used in this study (e.g., activity, attention).  Also, in the current study specific aspects of the 
home environment, such as level of chaos, quality of the physical environment which are 
regularly associated with child outcomes could have been used rather than taking the total home 
scores as a moderator.   In addition, consistent with previous research, parenting could have been 
examined in this study with behaviors, such as harsh parenting, positive control, negative 
control, maternal warmth, or maternal sensitivity (McLeod, Wood, & Weisz, 2007).   Altogether 
these specific methods have been shown when combined with temperament to lead to significant 
interaction effects (Karreman, et al., 2010; Bradley & Corwyn, 2008).   
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Results reported here support a better understanding of how young children’s 
temperament, primarily activity level and attentional focusing, is related to their achievement 
outcomes.  In addition, results point to the need to examine other temperamental traits (e.g., 
negative emotionality, shyness, anger) that may be associated with difficult temperament and 
how these traits are related to achievement, and if proximal factors such as home environment 
and parenting moderate those trait displays.  Future research could use additional temperament 
traits in combination with proximal influences to examine how those influences moderate the 
effect of additional difficult behaviors on children’s achievement.   
Strengths & Limitations 
 
Several limitations require mention.   First, this sample does have diversity limitations; 
for example the study included similar numbers of males and females (705 = male, 659 = 
female), but did not include large numbers of non-European-American ethnicities (Am Indian = 
5, Asian = 22, Black = 176, White = 1097, 64 = Other/Hispanic).  Second, temperament 
assessments of children are generally provided by the mother and though the agreement rate is 
high between primary and secondary caregivers, and the accuracy of the ratings are also 
identified as high (Rothbart & Bates, 2006), the overall measurement of child temperament could 
be strengthened with the reports by paternal figures.  Third, our assessment of academic 
achievement was completed at 4-and-a-half years and in the 1st grade, but not in kindergarten.  
This could omit valuable continuous information that could help strengthen the understanding of 
the role parenting and the home environment have in achievement, and also the role it plays in 
ameliorating risks of low attention and high activity over a specified time frame.  Fourth, effect 
sizes (e.g., R2) for the moderating roles of parenting and the home environment on temperament 
at 4-and-a-half years and in the 1st grade in all models were small, again this may be the 
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consequence of the constructs used for temperament and parenting.   Fifth, measures of 
temperament and 1st grade achievement, and measures of home environment and 1st grade 
achievement were not completed concurrently.  The temperament scores were gathered at 4-and-
a-half years, and though temperament displays are widely regarded as stable (Rimm-Kaufman & 
Kagan, 2005), it may have been useful for assessments to have occurred as the children entered 
various grades, accounting for the change in environments.  This is also the case with the HOME 
scores being gathered at 4-and-a-half years, this assessment would have yielded valuable 
information if scores would have coincided with the various grades possibly showing the 
ongoing strength of the home environment on achievement outcomes of the children in the study.   
Also, using the HOME scales individual measures rather than the total score could reveal 
valuable information on specific aspects of the home environment that may indeed prove to be 
more salient in achievement outcomes and as a moderator to temperamental displays.   
Strengths of this study included the large sample and the diversity of the instruments used 
to assess parenting beliefs, and the use of the H.O.M.E assessments.  Also, the simultaneous use 
of proximal factors (e.g., parenting x temperament, home environment x temperament) is used to 
assess the strength of such relationships and their continued effect on development.   This 
provides an opportunity to address a litany of questions regarding caregiving, the home 







Implications and Future Directions 
 
Results from this study reveal that temperament is a complex and dynamic biological 
expression that every child displays in reaction to certain environmental stimuli.  This expression 
is a substantial predictor of the child’s ability to regulate behaviors, attend properly, build quality 
and long-lasting relationships, and thrive academically.  This research helps promote the 
understanding of how biological and environmental factors work in concert to produce 
significant outcomes, both adverse and positive within the child’s life.  Supportive home 
environments and parenting beliefs that support autonomy are needed to effectively lead children 
with temperamental displays (high activity, low attention) that may be adverse to proper 
academic development.   
The current study targeted a fraction of the potential factors that can contribute to a 
child’s academic achievement.  The ultimate goal was to substantiate the role of parenting and 
the home environment as moderators of the achievement outcomes of children with difficult 
temperament displays.  In contrast to the proposed findings, the moderating role of the home 
environment and parenting was non-significant; instead the results indicate that home 
environments high in total H.O.M.E scores positively predicted children’s achievement scores.   
Parenting beliefs in the 1st grade were also positive predictors of achievement outcomes.   
Previous research addressed whether this relationship between early home environment 
experiences and achievement outcomes was due to the early experience or if indeed it was a 
product of the consistency of the children’s home environments (Bradley, Caldwell, & Elardo, 
1977; Gottfried & Gottfried, 1986; Johnson, Breckenridge, & McGowan, 1984), the results show 
that it is the early experience of the home environment that is significant in achievement 
outcomes.  Though this research was not extensively longitudinal in nature, it was evident that 
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the strength of the home environment did remain significant at 4-and-a-half years and in the 1st 
grade, also supporting the belief that consistency in the home environment can indeed foster high 
achievement outcomes.  Findings reported here and elsewhere (references) suggest that 
interventions for the home environment that target modification of home routines, structures, and 
interactions to support specific temperament, such as high activity or low attention may be 
helpful for improving young children’s academic development and success..  It is critical to 
provide caregivers with appropriate knowledge on how to regulate their home environments to 
provide a structure that is safe and accommodating to the biological factors of their children.   
In addition, results from the current study indicate that programs that provide education 
to parents on effective strategies for working with children who have different temperaments, 
especially those that are seen as difficult or challenging, may be an effective tool for instilling 
parental confidence, reducing stress, improving the parent-child relationship.  In the end these 
parenting tools may help children’s achievement trajectories as it is generally agreed upon that 
parents’ cognitive and social skills enable them to choose how they will respond to their children 
and in consequence shape some external behaviors (Collins, Maccoby, Steinberg, Hetherington, 
& Bornstein, 2000).    
 Findings from this study from this study point to the importance of considering parenting 
beliefs beyond the notion of “traditional” or “progressive.” Behaviors such as controlling vs.  
non-controlling, and warm and supportive should be consistently considered as they may affect 
children differently, particularly when considering interactions with specific difficult 
temperament traits; this may provide a clearer role of the potential moderating effects of 
parenting behaviors on difficult temperament and how that may affect children’s achievement 
outcomes.   In addition, future research should include consideration of the role of culture and its 
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influence on parenting and the home environment, and the extent to which it affects the child’s 
temperament displays.  Past research has considered some cultural contributions with minimal 
research focusing on cultural variations within the U.S.  (e.g., African-American, Hispanic 
groups).  It may be prudent to understand how temperament characteristics are associated with 
other culturally relevant variables, and the developmental outcomes to which they lead.   A 
continued focus on proximal and biological contributors to the development of the child provides 
an exciting realization that there are many opportunities to add on to previous research to 
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 N Range Minimum Maximum Mean Std.  Deviation 
SES 1073 56.86 .10 56.96 3.5899 3.17262 
Gender 1364 1 1 2 1.48 .500 
WJ-LW(4 ½) 1056 103 63 166 98.93 13.520 
WJ-AP(4 ½) 1053 112 41 153 102.94 15.632 
WJ-AP 1G 1023 117 46 163 110.80 17.138 
WJ-LW 1G 1025 103 51 154 111.99 15.789 
WJ-WA 1G 1024 69 76 145 108.37 14.351 
AL 1025 5.30 1.60 6.90 4.7860 .75655 
AF 1023 5.63 1.25 6.88 4.7064 .85014 
HOME 1045 37.00 18.00 55.00 45.9983 5.45698 
CG (4 1/12) 769 90.00 30.00 120.00 66.6465 16.98205 
CG 1G 1013 84.00 37.00 121.00 73.4175 16.71667 
Valid N (listwise) 489      
Note: AL=Activity, AT=Attention, CG=Caregiver beliefs, HM=Home Environment, WJ-
LW=Woodcock Johnson Letter Word Identification (4 ½ years), WJ-AP= Woodcock Johnson 
Applied Problems (4 ½ years), WJ AP 1G= Woodcock Johnson Applied Problems 1st grade, WJ 
LW 1G= Woodcock Johnson Letter Work Identification 1st grade, WJ-WA = Woodcock Johnson 









Correlations at 4 1/2 years with and without SES/Gender as control variables 
Control Variables WJ-LW WJ-AP AF AL HOME Parenting SES Gender 
-none-a WJ-LW  1.00        
WJ-AP  .58** 1.00       
AF  .24** .32** 1.00      
AL  -.07 -.10* -.40** 1.00     
HOME  .41** .41** .34** -.16** 1.00    
Parenting  .03 .00 -.01 .03 -.01 1.00   
SES  .23** .25** .14** -.12** .33** -.06 1.00  








       
WJ-AP  .56** 1.00       
AF  .21** .29** 1.00      
AL  -.04 -.06 -.38** 1.00     
HOME  .37** .36** .32** -.13** 1.00    
Parenting  .04 .01 -.02 .04 .01 1.00   
**.  Correlation is significant at 0.01 level 
*.  Correlation is significant at 0.05 level 

























Correlations at 4 1/2 years with and without gender as a control variable 
Control Variables WJ-LW WJ-AP AF AL HOME Parenting Gender 
-none-a WJ-LW  1.00       
WJ-AP  .59** 1.00      
AF  .23** .32** 1.00     
AL  -.07 -.10* -.40** 1.00    
HOME  .41** .41** .33** -.16** 1.00   
Parenting  .03 .01 -.02 .02 -.01 1.00  







     
 
WJ-AP  .59** 1.00      
AF  .23** .31** 1.00     
AL  -.06 -.09* -.38** 1.00    
HOME  .41** .41** .33** -.16** 1.00   
Parenting  .03 .00 -.04 .05 -.01 1.00  
**.  Correlation is significant at 0.01 level 
*.  Correlation is significant at 0.05 level 

























Correlations at 4 1/2 years with and without SES as control variable 
Control Variables WJ-LW WJ-AP AF AL HOME Parenting SES 
-none-a WJ-LW  1.00       
WJ-AP  .58** 1.00      
AF  .24** .32** 1.00     
AL  -.07 -.10* -.40** 1.00    
HOME  .41** .41** .34** -.16** 1.00   
Parenting  .03 .00 -.01 .03 -.01 1.00  







     
 
WJ-AP  .56** 1.00      
AF  .21** .30** 1.00     
AL  -.04 -.08 -.39** 1.00    
HOME  .37** .36** .32** -.13** 1.00   
Parenting  .05 .02 -.01 .02 .01 1.00  
**.  Correlation is significant at 0.01 level 
*.  Correlation is significant at 0.05 level 

































1G AF AL HOME 
Parenting 
1G SES Gender 
-none-a WJ-AP 1G  1.00         
WJ-LW 
1G 
 .54** 1.00        
WJ-WA 
1G 
 .52** .85** 1.00       
AF  .24** .23** .22** 1.00      
AL  -.05 -.06 -.02 -.43** 1.00     
HOME  .35** .32** .27** .35** -.17** 1.00    
Parenting 
1G 
 -.30** -.19** -.23** -.28** .11** -.42** 1.00   
SES  .25** .14** .13** .15** -.10** .34** -.30** 1.00  















 .51** .84** 1.00     
  
AF  .23** .20** .20** 1.00      
AL  -.04 -.03 .00 -.41** 1.00     
HOME  .30** .29** .25** .32** -.14** 1.00    
Parenting 
1G 
 -.25** -.16** -.20** -.26** .09** -.36** 1.00 
  
**.  Correlation is significant at 0.01 level 
*.  Correlation is significant at 0.05 level 




























WJ-AP 1G  1.00        
WJ-LW 1G  .54** 1.00       
WJ-WA 1G  .52** .85** 1.00      
AF  .24** .23** .22** 1.00     
AL  -.05 -.06 -.02 -.43** 1.00    
HOME  .35** .32** .27** .35** -.17** 1.00   
Parenting 1G  -.30** -.19** -.23** -.28** .11** -.42** 1.00  







      
 
WJ-LW 1G  .53** 1.00       
WJ-WA 1G  .50** .84** 1.00      
AF  .21** .21** .20** 1.00     
AL  -.02 -.04 .00 -.42** 1.00    
HOME  .29** .29** .25** .32** -.15** 1.00   
Parenting 1G  -.25** -.16** -.20** -.25** .08* -.36** 1.00  
**.  Correlation is significant at 0.01 level 
*.  Correlation is significant at 0.05 level 




























1G AF AL 
Parenting 
1G HOME Gender 
-none-a WJ-AP 
1G 
 1.00        
WJ-LW 
1G 
 .54** 1.00       
WJ-WA 
1G 
 .52** .85** 1.00      
AF  .24** .22** .21** 1.00     
AL  -.05 -.06 -.02 -.43** 1.00    
Parenting 
1G 
 -.30** -.19** -.22** -.28** .12** 1.00   
HOME  .35** .31** .27** .34** -.17** -.42** 1.00 . 



















 .52** .85** 1.00     
 
AF  .25** .21** .21** 1.00     
AL  -.06 -.04 -.02 -.41** 1.00    
Parenting 
1G 
 -.30** -.19** -.22** -.28** .12** 1.00  
 
HOME  .35** .31** .27** .34** -.16** -.42** 1.00  
**.  Correlation is significant at 0.01 level 
*.  Correlation is significant at 0.05 level 












Correlations separated by males/females 






1G AF AL HOME P 41/2 P 1G 
Male WJ-LW  1          
WJ-AP  .565** 1         
WJ-AP 1G  .528** .684** 1        
WJ-LW 1G  .569** .443** .565** 1       
WJ-WA 1G  .498** .424** .512** .866** 1      
AF  .340** .328** .252** .247** .231** 1     
AL  -.091* -.070 -.045 -.027 .008 -.428** 1    
HOME  .388** .429** .396** .340** .306** .361** -.156** 1   
Parenting  -.088 -.056 .041 -.030 -.028 .034 .010 -.018 1  







         
WJ-AP  .603** 1         
WJ-AP 1G  .546** .616** 1        
WJ-LW 1G  .549** .452** .594** 1       
WJ-WA 1G  .460** .429** .577** .838** 1      
AF  .215** .259** .257** .218** .241** 1     
AL  -.086 -.090* -.085 -.067 -.049 -.390** 1    
HOME  .465** .416** .400** .399** .353** .347** -.141** 1   
Parenting  .091 .057 .006 .029 .013 -.102 .087 -.008 1  
Parenting 1G  -.390** -.406** -.324** -.287** -.331** -.313** .145** -.451** .024 1 
**.  Correlation is significant at the 0.01 level (2-tailed). 










Summary of hierarchical multiple regression analysis with children’s reading at 4 ½ years as 





























































































.20 .00  
        
Note: SES= Socioeconomic Status, AL= Activity Level, AF = Attention Focusing 



















Summary of hierarchical multiple regression analysis with children’s reading at 4 ½ years as 





























































































.20 .00  
        
Note: SES= Socioeconomic Status, AL= Activity Level, AF = Attention Focusing 



















Summary of hierarchical multiple regression analysis with children’s mathematics at 4 ½ years 





























































































.23 .00  
        
Note: SES= Socioeconomic Status, AL= Activity Level, AF = Attention Focusing 



















Summary of hierarchical multiple regression analysis with children’s mathematics at 4 ½ years 





























































































.23 .00  
        
Note: SES= Socioeconomic Status, AL= Activity Level, AF = Attention Focusing 

















Summary of hierarchical multiple regression analysis with children’s mathematics in 1st grade 





























































































.20 .00  
        
Note: SES= Socioeconomic Status,  Gen = Gender, AL= Activity Level, AT = Attention, 
CG=caregiver beliefs (4 ½ years), HM = Home environment 


















Summary of hierarchical multiple regression analysis with children’s mathematics in 1st grade 































































































.20 .00  
        
Note: SES= Socioeconomic Status,  Gen = Gender, AL= Activity Level, AF = Attention, HM = 
Home environment 
















Summary of hierarchical multiple regression analysis with children’s reading in 1st grade as 





























































































.13 .00  
        
Note: SES= Socioeconomic Status,  Gen = Gender, AL= Activity Level, AT = Attention, 
CG=caregiver beliefs (4 ½ years), HM = Home environment 



















Summary of hierarchical multiple regression analysis with children’s reading in 1st grade as 





























































































.13 .00  
        
Note: SES= Socioeconomic Status,  Gen = Gender, AL= Activity Level, AT = Attention, CG 
1G=caregiver beliefs (1st grade), HM = Home environment 


















Summary of hierarchical multiple regression analysis with children’s phonics in 1st grade as 































































































.11 .00  
        
Note: SES= Socioeconomic Status,  Gen = Gender, AL= Activity Level, AF = Attention, HM = 
Home environment 
















Summary of hierarchical multiple regression analysis with children’s phonics in 1st grade as 































































































.11 .00  
        
Note: SES= Socioeconomic Status,  Gen = Gender, AL= Activity Level, AF = Attention, HM = 
Home environment 
*  p < .05 ** p < .01 *** p < .001 
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